THE ENERGY REPORT “ 1able of Contents

THE ENERGY REPORT

Table of Contents

Chapter 1

Introduction ......cciiiiiiiiiiiiiiiiiiiiiiiettttecctctiicnnnnnsssasens 1
Diversifying Our Energy Portfolio ...........ooiinii i 1
Y oo 10l I o131 2= o o 2

Chapter 2

OVeIVIEW tttiiiiiiiiiiieeeeeeeeeeeoasssneesesssscsssssssssssssssnnncssee 3
Energy ResoUrce Trends ... ..ottt ettt et 3
Texas Energy CoNSUMPTION . ...ttt e e eeaes 4
Texas Primary ENergy SOUICES. . ..ottt et et et eeaes 7
Energy by ENd Use SECTOT. ... u ittt ettt e e 10
Electricity GENEratioN. . ... u. ettt ettt e e e 10
Texas ENergy ProdUcCtion. .. ....ou ettt e e e 12
ENergy SPENAiNg . ..ottt e 14
Environmental IMpPacts .. ....oni i e 16
Water and ENEIQY . ..ottt et ettt e e e 20
Government and the Energy INdUStry ..ottt 20
L@ 11 4[] {0 G = 13 21

Chapter 3

Overview: Non-RenewableFuels...........c.ccoiiiiiiiiiiiiiiieeeeeenneees 25
Y4 oY ¥ et o o T 25
Hydrocarbons . . ... e 25
Lo T- | PP 25
U aniUM .ot e 26
From Source to CoNSUMPTION . ...ttt e e e e et e e i eeas 26
Electricity Production: U.S. V. TEXaS . . .t vuvtttt ettt ettt eie e eaenns 27
DIrECt US . ettt e e 28
1 =1 1] o 7o) =11 [ o TS PP 28
FUEl CoNSUMPTION ...ttt e e e e e ettt 28
Texas ECONOMIC IMPaCT. ..ottt e et et et e et e i aienans 29
State Taxes and REVENUES. . .. ...ttt et 30
L@ T[] {0 g =1 13 31

Chapter 4

L T T - 0 | P 1
Y4 oY ¥ Tt o) o PP 35
Crude Oil N TEXAS . v ettt ittt ettt e ettt e e et 37
COSts AN BeNE LS. ..o vt 47
Other States and COUNTIIES . ...ttt ettt aenes 55
L@ T[T o) {0 N =1 13 56

THE ENERGY REPORT ¢ MAY 2008 Texas Comptroller of Public Accounts



THE ENERGY REPORT “ 1able of Contents

Chapter 5

Natural Gas .....ccoceveeeeenceceescoccoscossossssssscssssssssssssscasces 03
0] 4o Y 11 Tl o o VR 63
NATUIAl GaS IN TOXAS + vttt ettt ettt ettt ettt e et ettt ettt e et ie e 64
COStS AN BENEIITS . .ottt e e e 73
Other States and COUNTIIES . ..o ut ittt ittt et et ettt et i i ieaneans 77
(O 1014 oo ] & (o g 1= 13 AP 77

Chapter 6

Liquefied Petroleum Gas (LPG) ......cceeeerrneecccssccsccssscsscssscesss 81
0] 4o Y 11 Tl o o VR 81
I G g T 1= T3St 81
COStS AN BENEIITS . .ottt e e e 85
Other States and COUNTIIES . ..o ut ittt ittt et et ettt et e i i eieans 87
(O 1014 oY) & (o g 1= 13 PR 87

Chapter 7

0o Y- ] PP - 1
0] 4o Y 11 Tl o o VR 89
(@ Y=Y I8 T =)= PR 20
COStS AN BENEIITS . .ottt e e e e 94
Other States and COUNTIIES ... u .ttt ettt et et ettt et i e ieeans 99
(O 1¥1d oY) & (o g 1= 13 PR 99

Chapter 8

NuclearEnergy.....ccoeeeeeieeeeeececessssssssssssscssssssssssssssssss 105
0] 4o Y 11Tl oY o VR PP 105
NUCIEAr POWET IN TEXAS .+ vttt it ittt ettt et e e et et ettt eeens 106
COStS AN BENEIIES . .ottt e e e e e i 1M
Other States and COUNTIIES . ..o vttt ettt i ettt ettt et i i ieneans 117
(O 1¥1d oo ] & (o g 1= 13 PR 118

Chapter 9

Overview: Renewable Energy .......ccceeveiiiieeeeeccecessssssssnneeees 123
Renewable Energy Consumptioninthe U.S. ... ... o it 123
Renewable Energy Consumption in TEXAS .. ... ouenentn ettt 125
Government Policies and Renewable Energy ..........ooiiiiiiiiiiiiiii i 126
OULIOOK . Lot e e e e 133

Chapter 10

oY T =TT P I 7 4
0] 4o Yo 11Tl oY o VR PP 137
SOlar ENergy iN TEXAS . . vttt ettt et e e 138
COStS AN BENE IS . .ottt e e 148
Other States anNd COUNTIIES ... v ittt ettt ettt et ittt aaenes 152
(O 1014 o] 1 (o g 1= 13 153

Chapter 11

WindENergy ...ccoeeeeeeeeeesssseccscccesessssssssssssssssssssscssssss 159
1] 4o Yo 11Tl e o VR PP 159
WA POW T 1N TEXAS . . v ettt ettt ettt ettt et et et et et e ettt aaennes 161
CoStaNd BeNe IS . ..ttt e s 170
Other States anNd COUNTIIES .. .v ittt ittt et et ettt aeennes 176
(O 1014 oY) @ (o g 1= 13 177

THE ENERGY REPORT ¢ MAY 2008 Texas Comptroller of Public Accounts



THE ENERGY REPORT “ 1able of Contents

Chapter 12

Biomass: OVerVIeW ....cceveetececoccccccscscscsssscsssssssscsssscscscss 183

Chapter 13

Ethanol ......cciiiiiiiiiiiiieeeeeeeeccoscoccoscosssccscscacscscssscsccscs 189
1] 4o Yo 11Tl oY o VR P 189
EtNan ol in TeXas ..o v it e e e e e 190
COStS AN BENE IS . .ottt e 197
Other States and COUNTIIES ... v ittt ettt et et ittt aaaennes 205
(O 1014 o] @ (o 1= 13 AR 205

Chapter 14

Biodiesel......ocoiiiiiiiiiiiiiieetiececctcctccnccsccsccsccsccsccsccses 211
0] 4o Y [ U Tl o o VR 211
BIOdIES el 1N TEXAS . v ettt ittt e e e e e e e 213
COStS AN BENE IS . .ottt e 215
Other States anNd COUNTIIES ... v ittt et ettt e et ittt e e aeeeennes 220
(O 1014 o] @ (o (1= 13 PR 222

Chapter 15

L1 Yo o 1P ¥ 4
1] 4o Y 11Tl oY o VR 227
WOoOd BiomMass IN TEXAS . vt tet ettt et ettt e et ettt e et e e e 227
COStS AN BENE IS . .ottt e e e 230
Other States anNd COUNTIIES ... v ittt et et e ettt it aanenaes 233
(O 1014 o] @ (o g 1= 13 AR 233

Chapter 16

Feedlot Biomass.....cceveeeeeeeeececcesceccoscoscsccsscascscssscacesee 237
1] 4o Yo 11Tl e o VP 237
Feedlot Biomass IN TeXaS .. vit ittt ittt ittt ettt e ettt eeeeenns 238
COStS AN BENEIIES . .ottt e 242
Other States and COUNTIIES ... v ittt ettt e ettt it aaennes 244
(O 1014 o] @ (o g 1= 13 A 244

Chapter 17

Landfill Gas ....coviiiteeeneeneecceccoscoccsccaccsccsscascsccsscacesees 247
1] 4o Y 11Tl e o VR 247
Landfill Gas iN TEXaS « ot et et i et et e et e e e e e e 249
COStS AN BENE IS . .ottt e e 251
Other States and COUNTIIES ... v ittt ettt e et et ittt a e 252
(O 1014 o] @ (o g 1= 13 AP 253

Chapter 18

Municipal Waste Combustion ........ccciiiiiiiiiiiieccrsnecscesnneesss 257
0] 4o Y 11Tl oY o VR 257
Municipal Waste Combustion iN TeXasS. . ... vttt eeee i ieineans 258
COStS AN BENE IS . .ottt e 260
State and Federal Oversight. . ... e 261
Other States anNd COUNTIIES ... v ittt ittt et et et ittt aaennes 262
(O 1014 o] @ (o g 1= 13 262

THE ENERGY REPORT ¢ MAY 2008 Texas Comptroller of Public Accounts



THE ENERGY REPORT “ 1able of Contents

Chapter 19

Hydropower .....cuiiiiiiiiiieeeeeeesssssssssccccccsssssssssssssssass 265
1] 4o Y 11Tl oY o VR P 265
Hydropower iN TEXAS . .. ettt ettt e et e e e e e e e 266
COStS AN BENE IS . .ottt e 268
Other States anNd COUNTIIES ... v ittt ettt et et ittt aaennes 269
(O 1014 o] @ (o (1= 13 270

Chapter 20

OCRAN POWEL .. e cvveveereeococoocosscsssssssscssssssssscssscscsccscscee 273
1] 4o Yo [Tl oY o VR PP 273
OCEAN POW T N TOXAS. v ettt ettt ettt e ettt et e et et e et et ettt 273
COStS AN BENEIIES. .ottt e e 276
Other States and COUNTIIES ... vtt ittt ettt et ettt et aaennes 277
(O 1014 o] @ (o g 1= 13 AT 278

Chapter 21

Geothermal ......cciiiiiiiieireeeeeeeeceecscccccscsscsssssscssssscssss 281
1] 4o Yo 11Tl oY o VR P 281
GEOTNEIMIAl N TEXAS .+ oottt e i ittt e e e e e e et ettt 281
COStS AN BENE IS . .ottt e e 285
Other States anNd COUNTIIES ... v ittt ettt e et et ittt eaanennes 286
(O 1014 o] @ (o g 1= 13 AR 286

Chapter 22

Hydrogen......ccoiiiiiiiiiieieeeeeeessssssnncccccssssssscasssssssnsss 289
0] 4o Y 11Tl oY o VR PP 289
Hydrogen in TeXas. . ...ttt et ettt e e e e 291
COStS AN BENE IS . .ottt e e 298
Other States anNd COUNTIIES ... v vttt ittt ettt et ittt aaaanes 299
(O 1014 o] @ (o g 1= 13 A 300

Chapter 23

Efficiency and Conservation...........ccoeeieiiiiiieeecscccccssssssassss 305
1] 4o Y 11Tl o o VR P 305
Energy EffiCienCy in TeXas. .« v ettt ettt e 308
COStS AN BENE IS . .ottt e e 315
Transportation Efficiency . ... ... 316
Environmental IMmpact. ...t e 318
Barriers to EfflCienCy . . ..ottt 319
(O 1014 o] @ (o g 1= 13 T 319

Chapter 24

Overview: Energy Uses. .....ccoetteiiierreeceeessnccssassccssassansssss 323
ENergy Use TOday. . . .. oueie ettt et e e e e 323

Chapter 25

Direct Heat.....coocieeeeecececescccosocsssscsssssssssscsssssscscsscses 325
1] 4o Yo 11Tl e o VR PP 325
Fuel Sources and Usage. . . . ...ttt e e e 325
Trends and OULIOOK. . ...t e e e e e 327

THE ENERGY REPORT ¢ MAY 2008 Texas Comptroller of Public Accounts



THE ENERGY REPORT “ 1able of Contents

Chapter 26

Transportation .......cceveeeieeeeeesecesocesscsassscsscsssssasssassssss 329
INErOAUCTION. . . e ettt e e e e e e 329
Fuel Sources and Usage. . ... ..ttt et e 329
Oil Production and ConsUMPioN . .....iuitit i ettt eeaeenas 330
Trendsand OUtlook. . ... ..o o 332
LCTo V7= 4T o 4= o X P 334
AULO INAUSTIY e e e e e e e 335
(0o 11 1= 3P 336

Chapter 27

Electricity.....coiiiiiiiiiiiieieeeeeeeessssnnncececssssssssssssssssssss 339
INErOAUCTION. . . et e ettt 339
POWer GENEIatioN .. ...ttt 340
Transmission and Distribution. ........ ... i e 341
Retail Sales . .t 344
Power Control and Reliability .........c oot e 345
North American Electric Reliability Councils ........ ..o, 346
North American Electric Grids. . .......oouin it e 347
= 2 R 347
Regulation and Oversight. . ........u i e 351
INAUSEIY STIUCTUIE .« ettt e e et e e e e e 352
EleCtricity Rates . ...ttt e e e e 354
DeregUIAtION . . et e 354
The Competitive Market . ......oiiii e et et 356
The Outlook for EIectricity .. .....oue e 358

Chapter 28

Government Financial Subsidies..............coiieiiiiiiiiiiiiiiie... 367
Y oY ¥ Tt o o PR 367
What are Governmental Financial Energy Subsidies?.......... ...t 367
Previous Energy Subsidy Studies . ... ..ot e 367
Comptroller’'s Energy Subsidy Study. ... ..o 368
Federal Energy SUbSIAIEs .. ... 368
Texas State and Local Energy Subsidies. ....... ..o 369
Total Federal Subsidies by Fuel Source ... ... .o 371
Total Consumer Spending at the Federal Level...... ... ..., 371
Texas State and Local Energy Subsidies. ....... ..o 371
Texas Consumer Spending at Stateand Local Levels ..., 371
Federal, State and Local Subsidies as a Percent of Consumer Spending ................... 371
Spending on Nonrenewable ENergy. ... .. ...ttt 373
Detail: Oil and Gas SUDbSIAIES . . .. ... et 373
Detail: Coal SUDSIAIES . . . . c e e e 380
Detail: Nuclear SUbSIIes. . . .. ..o 381
Spending on Renewable Energy ...t 383
Detail: Ethanol Subsidies. . . ... 383
Detail: Biodiesel SUbSIIS .. ... e 386
Detail: Wind SUDSIAIES . . . ..o e 387
Detail: Solar SUBSIAIES .. ..o 389
Detail: Hydroelectric Power Subsidies ........ ..o 391
Detail: Biomass SUDSIAIES . ... ..o 392
Detail: Geothermal Subsidies . ........ ..o e 394
CONCIUSION L .o e 395

THE ENERGY REPORT ¢ MAY 2008 Texas Comptroller of Public Accounts



THE ENERGY REPORT “ 1able of Contents

Chapter 29

CoNClUSION ..o iiiiiiiiiieeeeeeeesssssssncccsscsssssssssssssssssssnseeess 403

Chapter 30

For Further Information.........ccccvvtiiiiiiiiiiiiiiiiecccccceennnssss. 405
General U.S. Government Energy Web Sites ..o 405
Crude Ol o e 405
Liquefied Petroleum Gas (LPG) . .....ovvriiie e e e et 406
NATUIAl GaS. . . e ettt e e e 406
Lo T | 406
NUCIEAI ENEIGY . .ttt ettt e e e e e e e e 407
Y] T =1 g 1T 408
WINA ENEIQY ..ottt et e e e e e e 408
Bthan ol .. 409
BiodiEsel . .. e 410
V00d . . e 410
Feedlot Biomass. .. ...t e 41
Landfill Gas. . ..ottt e 412
Municipal Waste CombUSTION . ... ..ot e e et 412
HydroeleCtriCity . . ... 412
OCAN POWET . ettt e e 413
Geothermal ENergy. ... ..ot et e 414
Hydrogen . .o e 415
Efficiency and ConsServation ..........c.ououiuiini e 416
D =Y ot U L < PR 417
=1 1] o o) = 11 [ o TS PP 417
o 1=t Tl 1 /2P 418
Subsidies ACross FUEl SOUICES. .. ...ttt 418
Subsidies Related to Oil and Gas .. ...c.ouiuiiiii e 419
Subsidies Related to Renewables. . ... i 419

Chapter 31

Glossary of ENergy Terms ......cceeeeeeeccceccscscccsccssssssssssnccess 421

Chapter 32

Appendix 1: The Electricity Market...........ciiieeeeeeininnneeeee.. 431
Bilateral Market. . ... ..o e 431
Balancing Market. . . ..o.on e e 431
ANCIHIArY SEIVICES . . . e 432
Transmission Congestion Management ..........o.iuiitiii i, 433
NOal PriCiNg . . e ettt e 433

Chapter 33

Appendix 2: Methodology for Estimating Subsidy Support............... 435
EStimMate SCOP . ettt e e e 435
Methodology . ...t e 435
Methodology for Estimating Texas Tax Subsidies ... .., 435

Acknowledgments.......ccoiietiiieeernecsccsssccsccssscsccssscsccssss 437
Contributors .. ..cvviiiiiiiiieieroenecerssccscessscsscsssccscnsscnossss 441

THE ENERGY REPORT ¢ MAY 2008 Texas Comptroller of Public Accounts





